SUPPLEMENTARY INFORMATION
Supplementary Information 2: Resolution estimate using DNA cross section analysis
As an estimate of the acquired resolution of our BALM experiments, we determined the average width of the cross section along the DNA (Figure 2b ). To this end, we selected five 1 µm long sections along the DNA and determined the width of these five cross-sections by fitting a Gaussian. This yielded an average FWHM of 90 ± 5
. It has to be noted that this cross section might be an upper-limit of the resolution because of instrumental drift, which was estimated to be 50 nm perpendicular to the DNA during the course of the experiment.
Supplementary Information 3: Comparison of three approaches to estimate hRAD51 filament length
In order to compare the estimate of the hRAD51 filament length that was observed using iBALM, we employed three methods and find similar results. First, we estimated the number of hRAD51-A647 monomers present in the filament from the fluorescence intensity of the control image ( Figure 2D , top panel). In order to quantify the fluorescence intensity from a single hRAD51-A647 molecule, we analyzed the bleaching steps that are observed after prolonged exposure to the excitation light. A total number of 100 hRAD51-A647 monomers was estimated to be present in the filament of Figure 2 (cf. arrow in Figure   2D ). Assuming a labeling ratio of 1, and a hRAD51 DNA-binding footprint of 3 bp, corresponding to 1.5nm length (2), we estimate a filament length of 150 nm.
Secondly, we estimated the DNA length that was inaccessible for intercalator binding by determining the suppressed intercalator signal from the wide-field imaging data. To this end, we summed the intensity of all intercalator binding events and perform a background correction based on the fluorescence intensity in absence of intercalator binding events. The area (intensity x distance) under the intensity curve was compared between a region with and without hRAD51 filament present (Supplementary Figure S1c) . The lack in intercalator signal in the hRAD51 filament region was converted to a distance by assuming complete blockage of intercalator binding along the filament length. This leads to an estimate of 220 nm DNA length that was unoccupied by intercalators. Finally, the above two fluorescence-intensity-based quantifications of the size of the hRAD51 filament are in good agreement with the FWHM of the super-resolved image, which was found to be 180 ± 10 nm (cf. Figure 2F ).
Supplementary Information 4: inverse imaging of TFAM
In an assay comparable to that of Figure 1 , we imaged the mitochondrial transcription initiation protein TFAM bound to DNA and compared these with images of YOPRO binding (Supplementary Figure S4a-d 
